The great trial after negotiating the Wasatch Range was the vast desert west of the Great Salt Lake, some eighty waterless miles lying between the Cedar Mountains and the Pilot Range. How long this traverse took the Donner Party depends on how you count. According to party member James Frazer Reed (in Korns 1951), the quickest travellers made it in three days, leaving the Cedar Mountains on August 31 and reaching Pilot Springs, in the Pilot Range, on September 3. The rest of the party made it the next day. But getting yourself across the desert was not the same as getting your livestock and wagons across, and the Donner Party had to abandon some of both as they approached Floating Island on the western edge of the Great Salt Lake Desert. How many animals were lost is not clear; one member of the party put it at thirty-six. Reed himself lost eighteen of his twenty cattle here, and the Reeds reached Pilot Springs with all three of their wagons stuck in the salt flats west of Floating Island. Another week was to pass before the tasks of rounding up strays and retrieving wagons were completed and before the animals had regained their strength. Only then did the group get under way again, but even then, four wagons had to be left behind (Hawkins and Madsen 1990) .
From the Pilot Range, the Donner Party followed Hastings's route down Ruby Valley, across the Ruby Mountains, and then north to the upper Humboldt River. Once at the Humboldt, they were back on what was to become the 226 JOURNAL OF ANTHROPOLOGICAL RESEARCH How does the age and sex composition of the Donner Party compare with the population from which it came? Of the 87 people in the Donner Party, the majority (47) were from Illinois, while an additional 26 were from adjacent Missouri (16) and Iowa (10). I assume, then, that contemporary Illinoisans adequately represent the population from which the Donner Party was drawn. In addition, I assume that the population of Illinois in 1850, the year of the closest U.S. census, adequately reflects that population. Table 2 provides summary data on the distribution of the "white" population of Illinois across age classes in 1850, taken from the Seventh U.S. Census (de Bow 1854). Assuming that Stewart's age estimates are sufficiently accurate to place Donner Party members in the proper Seventh Census age class, then a fairly detailed comparison between the distribution of those members and the "white" Illinois population can be made. Analysis of single-cell age class residuals shows that the distribution of individuals across age classes in these two groups differs significantly in only two instances. When compared to the "white" Illinois population as a whole, individuals between 15 and 19 years old are significantly underrepresented (p = .014) in the Donner Party, and those between 20 and 29 are significantly overrepresented (p = .025). For comparison, the last columns in Table 2 ("Donner Scaled") indicate the expected age structure of the Donner Party had 85 people been selected from the 1850 Illinois "white" population. The general similarity between the age structure of the Donner Party and the "white" Illinois age structure in 1850 is clear. To some extent, the same can be said for the ratio of males to females in the Donner Party. The Seventh Census provides two different kinds of data on the distribution of males and females across age categories within the United States. Actual counts of individuals by sex and by state are presented in de Bow (1855). However, these statistics are for the "aggregate" population of the United States and are thus not comparable to age statistics presented for the "white" population. In addition, by grouping all individuals between 20 and 49 years of age, as well as all those between 50 and 79 years, the age classes used in de Bow (1855) are quite different from those used in de Bow (1854). Fortunately, de Bow (1854: table 33) provides the number of males per 100 females in the "white" population by state, using the same age classes as those employed to present the age structure of the American population. These sex ratios allow the total numbers of "white" males and females per age class to be reconstructed for all states. Table 3 provides the percentage of "white" Illinois residents by sex and by Seventh Census age class, reconstructed by applying the sex ratios in de Bow (1854) to the total Illinois population given in the same source. Comparable data for the Donner Party are presented in Table 4 . Analysis of single-cell residuals shows that there are no significant differences between the Donner Party and the "white" Illinois female population in terms of the distribution of females across age categories. This is not the case, however, for males. Analysis of single-cell residuals shows that two age classes of Donner Party males are significantly overrepresented: 20-29 and 60-69 (for both, p < .02). On a more general level, comparison of the percentages of males and females across age categories within the Donner Party and within the "white" population of Illinois shows that males are far better represented among the Donners than they are among contemporary "white" Illinoisans (Tables 3 and 4) . Indeed, compared to the "white" population of Illinois, there are far more males in the Donner Party as a whole than can be accounted for by chance alone (chi-square = 6.51, p = .011). This overrepresentation reaches its peak in the oldest age class (where it is caused by the heads of the two Donner families), but it is also pronounced among Donner Party members between 20 and 39.
It is no great surprise that the Donner Party was heavily loaded with males and that individuals between 20 and 39 tended strongly to be male. Males contributed a disproportionate share of the western emigration in general (Unruh 1979). The two prime targets of western emigrants at this time were Oregon and California, and the greatest sex ratio imbalances in the Seventh Census are for precisely these areas (Table 5 ). The greatest imbalance was for California, a result of the Gold Rush: here, males between 20 and 29 years of age outnumbered females of that age by nearly 30-to-1. But even in more agrarian Oregon, males between 20 and 29 outnumbered females 3-to-1. Preponderantly male emigration characterized the early American movement west, and the Donner Party was no different in this regard. Indeed, the proportion of males between 20 and 39 years of age in the Donner Party (70.0 percent) is almost identical to the proportion of "white" males in Oregon in 1850 (72.9 percent). While the male sex ratios of the Donner Party are not typical of the population from which that group was drawn, they are typical of the agrarian population toward which it was heading.
DONNER PARTY DEATHS: AN OVERVIEW
Although Sarah Keyes died soon after the Reeds had left Springfield, the first death in the Donner Party as it was finally constituted occurred south of the Great Salt Lake, when Luke Halloran (25 years old), who had been ill from the onset of the trip, died of "consumption." By the time the party reached the foothills of the Sierra Nevada, 4 additional males had died, all as a result of passive or active violence. John Snyder (25) was killed along the Humboldt River by James Reed, leading to Reed's expulsion from the group. Hardkoop (60) lacked a wagon or draft animal of his own; when forcefully denied access to transportation, he also succumbed along the Humboldt. Wolfinger (age unknown) died in the Humboldt Sink, apparently murdered by Reinhardt and Spitzer. Slightly further along the trail, in the Truckee Meadows, William Pike (25) was accidentally shot and killed while passing a weapon to his brother-inlaw, William Foster.
The remaining 35 deaths happened after the winter encampment was established near Donner Lake. Of these deaths, 22 occurred in the winter encampment itself, as members of the group awaited rescue. The remaining 13 deaths took place either while members of the party attempted to escape on their own or during a series of rescue attempts that were mounted from the Sacramento Valley. Of these 13 deaths, 12 occurred in the Sierra Nevada or on its western flank, while one infant (Elizabeth Graves) succumbed at Sutter's Fort (now within Sacramento, California) soon after she had been rescued. The exact causes of these deaths are, of course, unknown, but the general cause is quite clear. Even though it is possible that one member of the party, Lewis Keseberg, hastened the demise of one or more people at the snowbound Sierran encampment during the spring of 1847, and the young William Hook is said to have died after gorging himself when rescuers made food available, all or nearly all of the 35 died of some combination of starvation and exposure.
DONNER PARTY DEATHS: DEMOGRAPHIC EXPECTATIONS
Modern analyses of human mortality provide a number of expectations concerning the distribution of deaths within the Donner Party. The expectations are straightforward:
1. Analyses of age-specific mortality rates have long shown that high death rates characterize both the youngest and oldest members of human societies. As Bogue (1969) has noted, mortality is generally very high between the ages of 1 and 5, after which it decreases. By the age of 35, mortality begins to increase again, becoming increasingly higher in older age classes. Under conditions of stress, these patterns are exacerbated. Rivers (1988) , for instance, reports that during the Ethiopian famine in 1974, children under 5 years of age suffered mortality rates of between 25 and 30 percent in three separate populations. Older individuals are likewise more vulnerable to famine, and both infants and the old suffer higher mortality rates due to hypothermia (Rivers 1988 Heavier male mortality across all age classes and for most societies, however, is well established. In stressed situations, the relationships are somewhat less clear. Rivers (1982 Rivers ( , 1988 has argued cogently that on purely biological grounds, adult women should fare better than adult men in conditions marked by famine and/or extreme cold. On the average, women are smaller than men, have a greater proportion of subcutaneous fat, and have a lower basal metabolic rate (indeed, female basal metabolic rates tend to become lower than male rates above the age of 5). Under cold stress, inactive adult males also suffer greater core temperature reduction than inactive adult females (Harrison et al. 1988 ). For these and other reasons (see Widdowson 1976) , adult women and, to some extent, subadult females should fare better under conditions marked by famine and extreme cold than their male counterparts. That they may or may not do so, Rivers (1982 Rivers ( , 1988 
argues, is due to cultural factors, a point also made by Stinson (1985). Males and females in Western society also differ in mortality due to violence (see, e.g., Waldron 1983). In the United States in 1980, for instance, male deaths from both homicides and suicides occurred at rates over three times greater than those for females (Wingard 1984; see also Nathanson 1984), a pattern that existed in the United States in the nineteenth century as well (de Bow 1855).
It is also possible, and perhaps likely, that tasks requiring short-term physical exertion, performed primarily by adult male members of the Donner Party, may have made those individuals even more vulnerable to cold and famine. Such tasks ranged from clearing the way through the Wasatch Range to hunting forays made from the Sierran encampment. Although impossible to measure at this remove, participation in such activities may well have contributed to increased male mortality within the Donner group. This total ensemble of facts leads to the expectation that unless females were excluded from important resources by males, mortality among the Donner Party should have been higher for males than it was for females and that this should have been the case for all age classes. Table 6 . While these data are informative by themselves, they would be even more useful if information were available on age-specific death rates in Illinois or in the United States as a whole for the same time period. Unfortunately, the data included in the Seventh Census are not to be trusted.
The Seventh Census does not present information on mortality rates by age class, though it does provide information on the total number of deaths by age class for the interval between June 1, 1849, and June 1, 1850 (de Bow 1854, 1855). Assuming that people reported as dead were not included among those reported as alive during the same interval, "white" death rates can be estimated by summing the reported "white" population and "white" deaths by age class. The results are provided in Table 7 . That deaths have been severely underreported should be clear: a 6.25 percent mortality rate for individuals over 100 Table 8 ; I will use them only to provide a broad basis for comparison with the Donner Party data. I have noted that modem demographic studies lead to the expectation that male mortality among the Donner Party should have been much higher than female mortality. That is, in fact, the case: males succumbed at a rate approximately twice that of females (56.6 percent for males versus 29.4 percent for females; see Table 6 ). Of the male deaths, 5 occurred prior to the Sierran encampment, and 4 of these were due either directly or indirectly to male aggression (Hardkoop, Pike, Snyder, Wolfinger). Thus, of the 30 males who died, 13.3 percent died as a result of violence; there is no convincing evidence that any of the Donner Party females died violently. Eliminating those deaths known to have been due to violence, the male death rate (53.1 percent) remains far higher than that for females. Not only did males succumb at a higher rate than females, but they also died sooner. Table 9 presents the number of deaths by grouped months that occurred among those who reached the Sierran encampment (and thus excludes the 5 males who had already died). Of the 25 males who died after reaching the Sierras, 14 had died by the end of January, the remaining 11 dying between February and April. Of the 10 female deaths, all occurred during these latter months. This difference is highly significant (chi-square = 9.33, p < .01) and cannot be accounted for by between-sex differences in age, as will become clear.
Although the exact causes of the deaths that occurred in the Sierras cannot be known, there is, as I have noted, little reason to doubt that some combination of famine and exposure was to blame. Given that males and females within family groups do not appear to have had differential access to resources, it would appear that the higher mortality of males than females in the Sierras is in part a result of greater female endurance of cold stress and famine (Rivers 1982 (Rivers , 1988 .
Modem demographic studies lead as well to the expectation that the greatest losses should have occurred in the oldest and youngest age classes. This expectation is also met among the members of the Donner Party. Children beneath the age of 5 (62.5 percent mortality) and adults above the age of 49 (100 percent mortality) suffered the heaviest losses. In general, it was better to be a younger member of the Donner Party than an older one. For females, males, and the group as a whole, those who survived were younger on the average than those who did not. The males who survived were an average of 7.3 years younger than those who died, while surviving females averaged 6.3 years younger than those who succumbed. For the entire group, survivors were on the average 7.5 years younger than nonsurvivors (Table 10 ). There are, however, some apparent oddities in the death rates for males. In particular, the death rates for males between 20 and 39 years of age are extremely high: 66.6 percent of the males of this age failed to survive (see Table 6 ). Indeed, most had died well before mortality had begun to strike any female members of the party (see Table 9 ). Whereas higher male than female mortality across all age categories is to be expected, male mortality in these particular age classes, at rates higher than those for immediately younger and older males, needs to be explained (compare, for instance, the rank orders of death rates for Massachusetts [see Table 8 ] with those for the Donner Party males). deaths in that party were due to violence). The remaining 8 "white" males in the snowshoe party ranged from 12 to 57 years in age: the 2 of these males who survived averaged 28 years of age, whereas the 6 who died averaged 31.7 years. The females averaged 22 years. Once again, it paid to be younger, and it paid to be female. Why, then, was there such high mortality among males between 20 and 39 years of age? Age-related differences in male basal metabolic rates cannot account for this pattern. While males between 20 and 39 years old have slightly higher basal metabolic rates than those between the ages of 40 and 64, the differences are not significant (Durnin and Passmore 1967: table 3.5). However, as I have noted, studies of modern mortality have shown that the greater the kin group size, the lower the mortality rate. In addition, studies of behavior during natural disasters have shown that kin groups-individuals related by descent or by marriage-provide key support in those situations. Perhaps the extremely high mortality among Donner males between 20 and 39 years old is to be accounted for by the relatively small number of related individuals with whom they travelled.
Of the 25 individuals in the Sierran encampment between 20 and 39 years old, the average kin group size of the survivors was 6.8 individuals, whereas the average kin group size of the nonsurvivors was only 2.3 individuals; that is, individuals of this age who survived had kin groups approximately three times larger than those who did not. Importantly, and as Table 12A shows, this difference characterizes losses within sexes as well. Surviving females between 20 and 39 years old had kin groups averaging 12.3 members, while the single female of this age who died had a kin group of only 4 members. Among males of this age, the survivors had kin groups averaging 4.6 members, whereas nonsurviving males had kin groups averaging 2.1 individuals, less than half the size of the kin groups of the survivors. If males between 20 and 39 who did not reach the Sierran encampment are included, the values change, but the conclusion does not. Average kin group size of all males between 20 and 39 who died was 2.7 individuals; for male survivors, average kin group size was 4.6 individuals. It seems likely, then, that kin group size played a major role in mediating deaths among Donner Party members between 20 and 39 years of age, just as it does in modem populations. If so, the extremely high mortality of Donner Party males of this age relates to the fact that their support groups were, on the average, so small.
On the other hand, only a weak case can be made that support group size played a significant role in the survivorship of Donner Party members in general. Since age was the overwhelming factor causing mortality in individuals younger than 5 and older than 49, people of these ages should clearly be excluded from any such general analysis. In addition, the only person in the Donner Party above the age of 40 who survived was 46-year-old James Reed (see Table 1 ). Banished from the party after he killed Snyder, Reed crossed the Sierra Nevada well before the main group reached those mountains. Although deeply involved in subsequent rescue efforts, he was not among those in the Sierran encampment and thus was not subject to the greatest trial the Donner Party endured. This being the case, then perhaps any analysis of the relationship between kin group size and mortality that attempts to control for the effects of age should look only at individuals between the ages of 5 and 40. If that is done, then kin group size appears to have been of importance for both males and females across those years (Table 12B) . Within this age category, the average kin group size for surviving males is 8.5, while the average kin group size of nonsurviving males is 5.5; the comparable figures for females are 10.5 and 4.0. However, with samples as small as these, single individuals can have significant impacts, and an equally sound case can be made that individuals between 40 and 49 should be included in the analysis of kin group effects. Tamsen Donner, who was 45, rejected several opportunities to leave the Sierran encampment in order to stay with her husband, 62-year-old George Donner. Since she was apparently in very good health in mid-March, when she refused her last opportunity to leave with a rescue party (Stewart 1960) , the case can be made that kin group ties caused her death and that it is special pleading to exclude those between 40 and 49 from the kin group analysis. If people of that age are included, then the benefit to males remains (8.3 individuals in kin groups of surviving males versus 5.5 for nonsurviving males), but there is no benefit to be seen for females (10.5 individuals in kin groups of surviving females but 12.0 in those of nonsurviving females; see Table 12C ).
For those between the ages of 20 and 39, however, it appears that kin group size played a major role in survivorship and that males suffered heavily for having travelled on their own or with support groups that were simply too small.
CONCLUSIONS
When read as sheer historical narrative, the story of the Donner Party provides a powerful, and as yet insufficiently studied, look at the dynamics of a small and diverse human group under conditions that were at best tremendously stressful and at worst catastrophic. When read as biology, the story becomes one of natural selection in action. Analysis of the fate of the individual members of the Donner Party shows that survivorship within this group was mediated almost entirely by age, sex, and the size of the kin group with which each member travelled. Given that most deaths that occurred within the party resulted from a combination of famine and exposure to cold, Donner Party mortality statistics also provide a chance to examine the suggestion of Rivers (1982 Rivers ( , 1988 
